The development of airway hyperreactivity in T-bet-deficient mice requires CD1d-restricted NKT cells.
T-bet(-/-) mice have been shown to have a profound deficiency in the ability to generate invariant NKT (iNKT) cells in the periphery due to a halt in terminal maturation, but despite this deficiency, T-bet(-/-) mice develop spontaneous airway hyperreactivity (AHR) and airway inflammation. Because in some situations the development of AHR requires the presence of iNKT cells, we sought to more clearly understand how AHR develops in T-bet(-/-) mice by examining T-bet(-/-) mice in several distinct mouse models of asthma, including spontaneous, OVA-induced and alpha-galactosylceramide (alpha-GalCer)-induced AHR. Surprisingly, we found that administration of alpha-GalCer, which very specifically activates iNKT cells, greatly increased the AHR response in the T-bet(-/-) mice. Moreover, in T-bet(-/-) mice, spontaneous AHR as well as AHR induced with OVA or alpha-GalCer were all eliminated by blocking CD1d, the restricting element of iNKT cells, using an anti-CD1d-blocking mAb. Although the number of the iNKT cells in T-bet(-/-) mice was reduced compared with that in wild-type mice, the remaining iNKT cells produced primarily IL-4 and IL-13, and only minimal amounts of IFN-gamma. We conclude therefore that the AHR that develops in T-bet(-/-) mice is dependent on the presence of iNKT cells, and that whereas T-bet(-/-) have reduced numbers of iNKT cells, these are sufficient for the development of AHR.